An adaptive regression model is used to examine the relative importance of cash and government support prices in determining cotton production over time. The results show that the cash price is more important as a source of price information for cotton producers than the government program price. The cash price was shown to have a greater influence on acreage response in every year, including periods thought to be dominated by government commodity programs.
Research on acreage response has always encountered the formidable challenge of identifying factors that influence producers' decisions under a constantly changing production environment. Among the most difficult of these factors to identify is the expected output price that drives the production decision. The potential returns to production are the primary driving forces behind acreage decisions (Nerlove) . Thus, models of acreage or supply response must incorporate some measure of the expected output price. These price expectations are unobservable and are influenced by a wide variety of factors. Because this "supply-inducing" price is unobservable, researchers must develop proxies for use in empirical analyses.
It is not rational to assume that producers evaluate a single source of price information. Rather, considering improvements in market information
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and communication, expected prices may be a function of several criteria. Expected cash prices, government program payments, and futures prices are believed to be the components of price expectations used by producers (Chavas, Pope, and Kao) . Several different formulations of producers' price expectations have been utilized in modeling supply or acreage response. Perhaps the most common is the use of historical cash prices (e.g., Askari and Cummings) , including the "naive expectations" or one-year-lag specification. Other specifications found in the literature include futures prices (e.g., Gardner; Morzuch, Weaver, and Helmberger), combinations of cash and futures prices (e.g., Chavas, Pope, and Kao), and combinations of cash and government support prices (e.g., Duffy, Richardson, and Wohlgenant) . Others have examined expectations of rates of return on assets (e.g., Ahrendsen). Recently, several studies have considered the choice of price expectation proxy (Shideed and White; Orazem and Miranowski; Antonovitz and Green; McIntosh and Shumway) , Nonnested hypothesis tests were used in each of these investigations to determine which of the proxies was best from a model specification standpoint. In all four studies, the results were inconclusive.
Most of the research on supply or acreage response has been based on the assumption that all price effects are constant throughout the period studied; notable exceptions include Lee and Helmberger, and McIntosh and Shideed. It is unlikely that the composition of producers' expectations is constant over an extended time period, given the many exogenous effects that influence agricultural prices. Producers likely alter the information mix used in formulating their price expectations over time due to (for example) changes in commodity programs. With continual changes in government programs, and variations in cash and futures prices, producer price expectations should be modeled as changing over time.
The objective of this research is to model price expectations for cotton production in Georgia. Specifically, the supply-inducing price expectation is modeled as a weighted average of market and government prices. A Cooley-Prescott adaptive regression model is used to examine price expectations for cotton acreage response in Georgia (Cooley and Prescott 1973a). The Cooley-Prescott model allows parameters to vary from period to period as determined by the data. This permits a more detailed analysis of how price expectations have changed over time, and how the emphasis has shifted between cash and government prices.
The Model
The model used to estimate acreage response for cotton, utilizing lagged cash and support prices as the supply-inducing price, is specified as follows:
where AC is acreage planted (million acres); .LAC is acreage planted, lagged one period; EDP is the effective diversion payment for cotton; CPC is the season average cash price of cotton, lagged one period; SPC is the effective support price; and CPS is the season average cash price of soybeans, lagged one period, The above model assumes a partial adjustment process (Nerlove) . Under the assumption of a partial adjustment process, producers adjust output intentions by a percentage of their ultimate desired acreage, assuming that the expected price-in our case some combination of lagged cash price and effective support price-will continue into the future.
The model to be estimated can be written as 
Estimation Method
The adaptive regression model assumes the parameters to be estimated are affected by and are the sum of both transitory (in the current period) and permanent (continuing into the future) changes, The model treats the transitory disturbance in the intercept as the customary additive error term. The permanent elements of parameters are allowed to fluctuate over time without inclination of returning to a mean value (Cooley and Prescott 1973 b). The time-varying parameter model is constructed as follows:
where y, is the tth observation relating to the dependent variable, X, is a k component vector of explanatory variables, and & is a k component vector of parameters which are variable. The changes in the parameters over time are hypothesized as
where p signifies the permanent component of the parameters. Both u, and v, are identically and independently distributed with mean vectors of zero and covariance structures such that
with O s 'y s 1. 2,, and Z. are assumed known up to scale factors and provide inference concerning the relative variability of the parameters. The relative significance of the permanent element of parameter variation is gauged by the unknown parameter, y. As the value of 'y becomes larger, more emphasis is attributed to permanent changes. The goal of estimation is to derive estimates for y, U2, and the permanent components of (3,. Since the procedure for computing the parameters is continuous, the maximum likelihood function cannot be defined. However, the likelihood function is defined for the parameter process at some point in time; thus, the process can be "stopped" at a specific point to obtain estimates of the unknown parameters. The log likelihood function at a particular point may be written as follows:
By partially maximizing the log likelihood function with respect to~and U2, and substituting these into (8), we can obtain the concentrated likelihood function (Cooley and Prescott 1976):
Globally maximizing the log likelihood function (8) is parallel to maximizing the concentrated likelihood function (9). Equation (9) can be evaluated over a number of points within the Os ys 1 range. Thus, an estimate of y (e.g., g) should be chosen such that
Cooley and Prescott (1976) demonstrate that (10) provides a consistent estimator of~; this indicates that the estimates of (3 and cr' are asymptotically efficient. As Cooley and Prescott suggest, it is reasonable to assume, a priori, that the importance of both permanent and transitory changes is equivalent for all parameters. This assumption implies that the matrices of Z. and Z, are equal. Furthermore, they propose that if changes in the parameters are not assumed to be correlated, then both matrices can be assumed to be diagonal. While the partial adjustment model may introduce autocorrelation, Ward and tively. INT denotes intercept, LAC is the lagged acreage planted, EDP is the effective diversion payment, CPC is the lagged cash price for cotton, SPC is the effective support price for cotton, and CPS is the lagged cash price for soybeans, a Maximum likelihood estimation was performed for O s -j < 1 in increments of 0,02. Note that if~= 1, estimates cannot be obtained due to singularity of the variance-covariance matrix. b For years when~= O, the parameter estimates and standard errors are identical. This occurred for the following years : 1951, 1953-57, 1959, 1962-67, 197 1-77, and 1984-86 . Because parameter estimates and standard errors for these years are identical to those from 1951, they have been omitted from this Table 1 shows that the parameter estimates for lagged acreage (LAC) were significant at the .10 level or better for most observations, as were the parameter estimates for effective diversion payments (EDP), the cash price for cotton (CPC), and the cash price for soybeans (CPS). EDP had the expected negative sign for all observations, and CPC the expected positive sign. CPS had the expected sign at all observations except two ( 1952 and 1988) . The parameter estimate for the support price of cotton (SPC) was significant at the .10 level or better for only six out of 41 observations. In addition, the SPC estimates had incorrect signs in four observations (1979, 1980, 1981, and 1983) , For the period 1975 through 1984, the elasticity estimates in table 2 are uncharacteristically high relative to the other observations. This is due, in part, to the negative signs for the parameter estimates of support price in 1979, 1980, 1981, and 1983 . The negative signs violate the coherence assumption on the parameter weights, i.e., the assumption that the individual parameter weights will sum to one. In each of these cases, the parameter estimates used to calculate the elasticities are not significantly different from zero. For the other observations in this range, the elasticities were large because cotton production in Georgia decreased during this period due to drought conditions and the payment-in-kind (PIK) program. The drought conditions and the PIK program caused the acres planted to cotton to decrease. This, in turn, causes the elasticities to increase.
The relative weights of CPC and SPC with respect to the supply-inducing price are presented in table 3. The weights as well as $ and the elasticity estimates from table 2, averaged over "program" and "nonprogram" years, are shown in tables 4 and 5, respectively. Years in which acreage control programs were in effect were considered program years, while nonprogram years coincided primarily with market influences. Program years were presumed to be 1950, 1954-58, 1961-73, 1978-79, and 1983-90 . Nonprogram years were considered to be 195 1-53, 1959-60, 1974-77, and 1980-82 (as in Lee and Helmberger),
The relative weights for the market and govern- 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 0 (table 3) show that the market price receives a higher weight. This suggests that, on a state aggregate level, the market price is the dominant source of price information for cotton 1950 1951 1952 1953 1954 I955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 I970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 0 1950 , 1954 -58, 1961 -73, 1978 -79, and 1983 -90. The nonprogram years are 1951 -53, 1959 -60, 1974 -77, and 1980 (These categories are defined as in Lee and Helmberger, ) program years exhibited a greater impact on cotton acreage relative to nonprogram years (.091). The average magnitude of lagged cash price (CPC) exhibited a greater effect on cotton acreage in nonprogram years (.908) compared to program years (.865 ). This result is expected, since market forces were believed to dominate during those years. On average, the weighting within the supply-inducing price (table 4) indicated that emphasis increased to effective support prices in program years and to lagged cash prices in nonprogram years. However, cash prices were found to have a greater influence on acreage response of cotton than were support prices in every year, The significance of lagged cash price for soybeans (CPS, table 1) supports the conclusions of Duffy, Richardson, and Wohlgenant concerning the importance of alternative enterprises for cotton in the Southeast. Table 5 provides the~and elasticity estimates with respect to program and nonprogram years. The average own-price elasticity of SPC was more price responsive in program compared to nonprogram years, indicating influential effects of government programs in this model.
The voluntary nature of government programs is the contributing factor that best explains the difference in acreage response price elasticities for a program versus nonprogram comparison. An individual's participation decision depends on the returns from participation compared to nonparticipation. It seems reasonable to assume that producers would be more responsive to program stipulations relative to free-market forces when considering the opportunity costs involved in participation (e.g., land set-aside programs) and how these costs may Both EDP and SPC were significant in nonprogram periods. This conclusion simultaneously supports Remain's contention of governmental influence during nonprogram years and refutes the notion of temporal disaggregation.
Conclusions
This study has examined the effects of both producers' price expectations and government programs on acreage response over time. The results were analyzed over program and nonprogram years from 1950-90. The estimated model utilizing lagged cash and support prices suggests that government program variables had more of an impact in program years, whereas market forces appeared to be more dominant in nonprogram periods (table 4) . Furthermore, acreage response with respect to cotton support prices was shown to be more own-price responsive in program years, possibly reflecting the influences of opportunity costs and subjective price expectations on the participation decision.
Program variables were also significant in nonprogram periods, suggesting stabilization and risk management effects of government programs, Producers were more own-price responsive to support prices under program versus nonprogram years. The estimates of $ fluctuated between program and nonprogram periods. This implies that historical programs have had permanent effects on acreage response throughout time.
By allowing supply-inducing price information to vary over time, this study differs from previous research. Based on the parameter estimates and their approximate standard errors, inference concerning estimates of EDP, CPS, and inclusive supply-inducing prices is more indicative of producer response and government programs when allowing the parameters to vary over time, thus refuting the notion of parameter constancy. Agricultural production practices are subject to permanent structural changes due to such factors as commodity policies, environmental regulations, and consumer preferences (to name a few). The assumption of parameter constancy is not valid when examining aspects of agricultural production that are directly influenced by these factors, Given the dynamic nature of government programs over time, ignoring the differences in empirical estimation bet ween program and nonprogram periods not only may result in inefficient estimates, but also may preclude a thorough analysis of how producers have responded to expected price information. The latter argument could have significant implications concerning future governmental policy analysis with respect to the evaluation of previously implemented programs. In allowing parameter variation over time, this study yields greater precision in examining various impacts on supply response.
